Individual groups-of peach (Prwus persica IL.1 Batsch) seedlings stressed to -17, -26 and -36 bars recovered to control levels within 1, 3, and 4 days, respectively. Stomatal resistance was significantly correlated with both leaf water potential and net photosynthesis. In seedlings stressed to -52 bars, leaf water potential and stomatal resistance recovered sooner than net photosynthesis, despite recovery of 02 evolution at a rate similar to leaf water potential. Therefore, some nonstomatal factor other than reduction in photochemical activity must be responsible for the lag in recovery of CO2 assimilation following irrigation.
Of interest in the area of pomology would be a better understanding of the disruption of certain physiological processes in peach trees during exposure to water deficits. Even more important, and a point often times disregarded, is the ability of the plant to recover normal physiological activity and growth patterns once the stress has been relieved.
Of prime importance is the reduction of photosynthetic activity with the lowering of leaf water potential in response to water deficits (7, 10, 13, 20) . Reduction of CO2 assimilation has been attributed to stomatal closure during exposure to water stress (14, 19) . Stomatal closure has also been indicated as the limiting factor in photosynthetic activity in pomological varieties such as apple (17, 20) and peach seedlings (3) in response to water deficits. However, over the past decade several researchers have reported that nonstomatal factors such as inhibition of photochemical activity during periods of stress may be the limiting factor in decreases of photosynthetic activity (8, 12, 18) .
The ability of peach to recover after exposure to differing levels of water deficits in response to photosynthetic activity, SR,4 and leaf water potential has not been investigated. Due to the absence of previous data concerning peach, this study was undertaken with peach seedlings under conditions of normal temperature and CO2 concentrations. This should give insights into species characteristics, which will be useful for future field studies. Water and nutrients were applied at regular intervals to a 2:1:1 mixture of soil:peat:vermiculite until the seedlings were approximately 1 m tall.
Two identical chambers were used, one to monitor the response to stress and the other to monitor recovery of the seedlings following irrigation. The control seedlings were maintained in the recovery chamber during the entire experiment. The control seedlings showed no diurnal variation in leaf water potential or SR during the 16-h photoperiod. Therefore, measurements recorded following irrigation should indicate the degree of recovery of the seedlings free from any fluctuating environmental influences.
Water and nutrients were withheld simultaneously from all four groups of seedlings. Measurement of the first predetermined level of stress (group 1) was recorded one-half h after the beginning of the photoperiod using the pressure bomb technique of Scholander et al. (21) to measure leaf water potential. Once subsequent measurements of SR and net photosynthesis were recorded, the containers for that specific group were transferred to the recovery chamber. The seedlings were then rewatered, and their recovery was monitored for the appropriate length of time. This procedure was repeated for groups 2 to 4, with the ensuing recovery period usually dependent on the severity of the applied stress.
SR and Leaf Water Potential. SR was determined using a Licor LI-65 diffusion porometer (9) . Two separate determinations of SR were taken with each leaf. First, SR1 was measured, then the leaf was excised and leaf water potential was measured. The leaf was then transferred to a CO2 assimilation chamber for the measurement of net photosynthesis. The second measurement of SR was taken immediately after removing the leaf from the assimilation chamber in order to determine the effects ofexcision and enclosure into both the pressure chamber and CO2 assimilation chamber.
Photosynthetic CO2 Fixation. Individual leaves were placed in Plant Physiol. Vol. 69, 1982 a cylindrical Plexiglass chamber on a small wire-mesh screen equipped with a copper-constantan thermocouple. The inner cylinder was encased within a larger Plexiglass cylinder through which cold H20 was circulated for temperature control. A Beckman model 215A CO2 IR gas analyzer was used to monitor changes in CO2 concentration within the closed system. Attachment of a flowing reference cell to the analyzer allowed for increased sensitivity by decreasing the full scale range to 310 to 227 pi/l CO2. The flow rate was regulated at 2.0 I/min using a Beckman model Y102 gas smpling system. The chamber was irradiated with a Dayton 400-w high-pressure sodium vapor lamp. PAR was saturating at 1350 pE/m *s (11).
The system was opened and flushed with 310 pl/l CO2 prior to measuring net photosynthesis. One min after the leaf was inserted into the chamber, the system was closed. The flow rate within the system was maintained with the air pump. The leaf was then allowed to equilibrate with the surroundings for 2 min before measurements were taken for 3 min at 30-s intervals. The minimum CO2 concentration observed during the measurement period was 227 ul/l. The temperature of the chamber was maintained at 25°C + l°C. Leaf area was measured using a Licor model LI-3000 portable leaf area meter. Photosynthetic 0 Evolution. Photosynthetic 02 evolution from leaf tissue was measured according to the method described by Timko and Vasconcelos (22) . Chi was determined in 80% acetone containing 0.2% NH40H according to the method of Arnon (1).
RESULTS AND DISCUSSION Groups 1 to 3. A significant correlation existed between SR and both net photosynthesis (r = 0.89) and leaf water potential (r -0.93) for the control and also those is sted to -17, -26, and -36 bars (Fig. 1) . This correlation also takes into account the recovery period after rewatering, which was 1, 3, and 4 d, respectively (Table I) . In this series, net photosynthesis recovered in response to lowering of SR2. Net photosynthesis dereased to zero at an SR2 of approximately 50 s/cm (Fig. 1) . Net photosynthesis in group 3 (stressed to -36 bars) did not fully recover within the 4-d recovery period. A short lag period in the reduction of SR was most likely responsible for the slow recovery of net photosynthesis with this group (Table I) .
SR was the limiting factor conceming CO2 assimilation in peach seedlings subjected to slight to moderate water deficits (groups 1-3 (Fig. 2) . However, recovery of net photosynthesis lagged behind the recovery rate of leaf water potential, even though SR2 was low during the recovery period (Fig. 2) (Fig. 2) . Boyer (6) reported similar results when describing recovery of leaf water potential and net photosynthesis of stressed sunflower plants, although the length of the recovery period was different.
While only SR was measured, it is doubtful that increases in mesophyll resistance in response to water deficits would be large enough to account for the lag in recovery of net photosynthesis (6, 23) . Although previous studies tend to rule out the possibility, decreased activity of carboxylating enzymes could be the cause of this lag (14, 15) . A more reasonable explanation may lie with the possibility that injury to the root tips of the seedlings during exposure to a severe stress eliminated a major sink for photosynthates, thus decreasing the requirement for photosynthetic activity (16) . While the internal water regime, i.e. hydraulic conductivity of the roots, would recover, a lag in net photosynthesis would be prevalent until recovery of meristematic activity in the root tips. The possibility also exists that, during recovery of the seedlings stressed to -52 bars, increased respiration in the injured cells and not decreases in CO2 fixation were responsible for the lag in recovery of net photosynthesis. Boyer (5) recorded the opposite response in his work with sunflower. The severity of stress applies, and species differences may warrant further investigation of the above explanations to determine which, if any, explain the recorded phenomena.
Even though the physiological parameters under investigation did eventually recover, the growth pattern of the seedlings stressed to -52 bars did not. Leaf drop in response to the stress was pronounced, while leaves formed during the recovery period were found predominately along the main stem and expansion of these new leaves was markedly reduced. Therefore, some factor(s) other than decreased photosynthetic activity were responsible for the inability of the seedlings to resume normal growth. Hsiao (14) reported that photosynthetic activity and SR are relatively insensitive to water stress, comparatively speaking. Some other plant processes must be irreversibly damaged during exposure to severe water deficits. SR1 and SR2. A substantial change in stomatal resistance during the 5-to 10-min period following excision and the measurement of net photosynthesis was recorded at lower leaf water potentials (Fig. 3) . This observation prompted the use of two measurements of SR in this study. SR1 was used in comparison to leaf water potential. Measurement 
